Inhibition of the AKT/mTOR Pathway Augments the Anticancer Effects of Sorafenib in Thyroid Cancer.
Sorafenib is a multikinase inhibitor that has been approved for the treatment of patients with advanced 131iodine (131I) refractory differentiated thyroid cancer (DTC). However, the progression-free survival of patients with advanced 131I refractory DTC is short, and most DTC patients eventually acquire resistance to sorafenib. Therefore, new therapeutic strategies need to be developed. The thyroid cancer cell lines 8505C and FTC133 were treated with sorafenib in the presence or absence of BEZ235 or small interfering RNA (siRNA) directed against AKT. A CCK8 kit was used to evaluate cell viability. Protein expression levels of relevant genes were determined by Western blotting analysis, whereas messenger RNA expression levels were determined by real-time PCR analysis. Flow cytometry was performed to assess the number of apoptotic cells. The results indicate that sorafenib simultaneously inhibited the activities of the MAPK and PI3K/AKT/mTOR pathways in thyroid cancer cells. Treatment of 8505C and FTC133 cells with NVP-BEZ235, siRNA against AKT, or sorafenib induced tumor cell apoptosis and led to reduced tumor cell proliferation. Sorafenib in combination with PI3K/AKT/mTOR inhibition by NVP-BEZ235 or AKT siRNA enhanced apoptosis and proliferation suppression. The evidence of this study suggests that a combinatorial approach that inhibits both the MAPK and PI3K/AKT/mTOR pathways exerts a greater antitumor effect than sorafenib alone in thyroid cancer cell lines.